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Introduction

4
Can policy-makers promote both economic empowerment and social capital among the poor in developing countries? To answer this question, we study the impact of a World Bank program that established self-help groups in Cambodian villages on households' economic welfare and social capital. Self-help groups (SHGs) are "village-based organizations that focus on building the savings and credit as well as social empowerment of their (mostly female) members" (Desai and Joshi 2013) and provide scope for mutual, economic assistance (Fafchamps and La Ferrara 2012) . SHGs differ from traditional microfinance groups in that they rely on no external financing. Members of the SHG pool their own savings and loan it to members of the group according to specified rules. Selfhelp groups have been found to benefit consumption and assets accumulation (Deininger and Liu 2013b) and improve food security, consumption smoothing and saving (Beaman et. al. 2014) . They may be used as a commitment device, or a peer-pressure instrument to increase precautionary savings (Kast et al. (2012) .
The evidence that SHGs promote broader social improvements, specifically the accumulation of social capital, has been somewhat mixed. Deininger and Liu (2013a) report increases in social capital, Desai and Joshi (2013) describe greater civic engagement among SHG members and Casini and Vandewalle 2011) argue SHGs fostered collective action of socially disadvantaged women. However in their study of SHGs in Mali, Beaman et al (2014) find no effect of the program on social capital. This lack of consensus is important because it stands in stark contrast to the celebrated findings of the increases in social capital enjoyed by microfinance groups in India (Feigenbaum et. al 2013) .
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We add to this discussion with evidence from a randomized study of LEAP (Livelihood Enhancements and Associations among the Poor), a World Bank sponsored pilot of a selfhelp-group program in Siem Reap, Cambodia. Our main contribution is a more extensive set of social capital measures than have been used in this literature so far. Putnam (2000, p. 19) defines social capital as "... social networks and the norms of reciprocity and trustworthiness that arise from them. '' 5 Thus network and norms are the fundamental components of social capital and we designed our research to measure these components as directly as possible. We measured networks by carefully recording our subjects' relationships with each other in a set of groups that extensive focus group research revealed to be the most important in the region. We used lab-in-the-field techniques to measure subjects' norms by observing their behavior in a carefully incentivized, controlled laboratory setting rather than simply from their self-reported responses to a survey. We also conducted a standard survey in which we asked them, inter alia, about their social activities.
We designed our evaluation to test three propositions: whether the program increased savings and access to credit, whether it produced income and livelihood enhancements and finally whether the program increased civic engagement and social capital among the poor.
In line with previous evidence, we find some economic impacts. Yet these impacts have not translated into the accrual of social capital. We find that LEAP had a large and positive effect on savings in communities. Indeed, our estimates indicate that, in the program communities, poor members (on whom the program was targeted) outsaved non-poor members. We also found that incomes from sales of meat and fish rose in the program communities, which is consistent with LEAP's creation of a relatively large number of poultry and pork producers groups. 6 Finally, while there is strong evidence that the program fostered participation in savings groups there is no consistent evidence that that participation in these savings groups generated the hoped-for spillovers in participation in 5 Rothstein (2005) defines it similarly. Also see the review in Portes (1998) . 6 There are some perplexing patterns in the data, discussed in greater detail below, that raise questions about the validity of this finding, however.
other social networks, in greater civic engagement by the poor or in more pro-social norms of behavior.
There are several possible explanations for the discrepancy between the null results (ours and those of Beaman et. al.) and the positive ones. First, there is a fundamental difference in the comparisons in the various studies. Our treatment and the treatment of Beaman et.
al, is at the community level: we compare the behavior of residents from treated communities to residents of control communities, so our treated and control groups contain both members and SHGs. The treatment in Feigenbaum et al. (2013) is the frequency of micro-credit group meetings, and they only study group members, not non-members. In their observational studies Deininger and Liu (2013a) and Casini and Vandewalle (2011) compare SHG members to non-members. Desai and Joshi (2013) did administer their treatment at the community level, so we suspect the difference between their results and ours stems from our different measures. They quiz respondents about their knowledge of authorities in their village and whether they have lodged complaints with those authorities.
These are plausible measures of civic engagement, but they do not measure norms or social networks as we do. Feigenbaum et al. (2013) employ network measures that are a subset of the type we use. The other studies measure social capital via self-reported actions in retrospective surveys. Thus our use of behavioral laboratory activities represents a contribution to this literature and a departure from the earlier studies.
The paper is organized as follows: we first give some background information on the evaluated program. Thereafter, we outline our empirical strategy to measure economic outcomes and social capital, the sampling procedure, as well as the empirical model. We then present impacts of the program on economic outcomes such as savings and economic livelihoods, as well as on social capital as captured by pro-social behavior in lab activities, social networks, and self-reported survey measures. The last section concludes. To address this persistent poverty in the rural areas of Siem Reap, the Cambodian government and the World Bank launched LEAP as a pilot project. LEAP was designed to meet three broad pro-poor objectives. These were captured by the three program components: 1) to build and strengthen SHGs among the poor to serve as intermediaries with the state and with lending institutions, 2) to provide the poor with better access to finance and 3) to forge better links between poor producers and important markets and value chains. The program hoped that through these activities the villages would accumulate social capital which would in turn strengthen villagers' trust, trustworthiness and capacity for collective action in pursuing these goals.
Program Description
Overall LEAP inputs included coordination activities, training programs, monitoring as well as cash in the form of "seed" grants (see LEAP, 2012 Individual SHG members were instructed on how to increase savings and make and obtain loans. They also received information on gender mainstreaming and training on agricultural techniques. The SHGs were closely monitored to ensure regular and well attended meetings, steady saving and lending, adherence to internal group rules, as well as proper bookkeeping. All SHGs were officially registered with the commune council. Each SHG also underwent an extensive performance rating and received overall performance scores. As part of the second component, all SHGs opened formal bank accounts and received seed grants to kick-start activities. The third component involved the establishment of producer groups, the provision of livelihoods training (e.g. homegardening, chicken-raising), as well as the promotion of market linkage of producer groups.
The LEAP pilot, which began in July 2010, led to the following outputs (see LEAP, 2012):
To improve the social institutions of the poor, LEAP created 100 self-help groups containing 1,291 household members, 99 percent of whom were classified as poor by the Cambodian government and 90 percent of whom were women. To encourage savings and access to credit all 100 SHGs had bank accounts at major commercial banks. These 100
SHGs had amassed total savings of about $78,000 USD at the time of our study in late
April and early May of 2013. As of May 2012, over 5,800 loans had been made from SHG funds, 85 percent for investments and 15 percent for consumption and the program had made over $33,000 in seed grants to the SHGs. On average each SHG received USD 336 corresponding to USD 24 per participating household. To improve the poor's access to markets and value chains these 100 SHGs formed 52 producers groups, 38 in chicken raising (73 percent of the total), seven in pig raising, four in basket weaving, two in vegetable raising and one in rice selling.
At the outset LEAP planned to work with each self-help group for a total of three years. In reality however, the intervention could only be implemented for one year. After this one year, the self-help groups were completely left to themselves. The data collection was then done another six months later. It is therefore quite interesting to determine if this intense, but relatively short intervention led to sustainable economic and social impacts. 
Empirical Strategy
Our evaluation was designed to test three propositions: First, we were tasked with determining whether the program increased savings and access to credit. Second, we were asked to evaluate whether greater access to credit and LEAP's programs to better link poor villagers to markets produced income and livelihood enhancements. Finally, we were asked to ascertain whether the program increased civic engagement and social capital among the poor. The program's interest in social capital was motivated by an interest in encouraging the poor to take collective social action to address issues of importance to them. Any evidence that we could find that LEAP produced social capital, especially among the poor, would be taken as an extremely important side effect of the program.
Measurement
We measure savings, incomes and sources of incomes with a standard survey. Measuring social capital poses particular challenges, especially when evaluating a program like LEAP.
Program staff stressed the importance of participation and civic engagement in the program communities, but did not operate at all in the control communities. Often researchers measure social capital with responses to survey questions like "Do you think people are generally trustworthy?" "Would you be willing to contribute to public good X?" and so on). The obvious problem with this measurement approach is that program staff teach villagers the "right" answer to these questions as part of the program and, of course, they do not operate in the control communities at all. Thus respondents in treated communities may, consciously or sub-consciously, give the "right" answer to these questions, when in fact there was no change in their community or their behavior. Control-community members, by contrast, may not even know what the "right" answer is, since they have not received this training from the program (Mansuri and Rao, 2013) .
Observational measures of social capital are on the surface a better measurement strategy, but they possess their own different set of problems. First, they are confounded.
Observational measures of pro-social action like voter turnout, participation in public meetings and participation in public works projects are potentially manipulable by elites, including through corruption and coercion. In extreme cases high levels of these activities 8 may actually indicate a paucity of social capital-civil societies' inability to resist elite corruption and coercion. 8 The second problem with observational measurement of social capita is that it easily stumbles into tautology. This problem is readily apparent in the following passage from Putnam (1993 , p. 36, quoted in Portes 1998 Measures of behavior in activities that are under the researcher's control are therefore more appealing. We used behavioral games that permit us to measure these attributes through subjects' choices in a controlled laboratory setting. Since our measurements were taken in the laboratory, where subjects interacted with each other anonymously and according to specific incentives of our design, local governing institutions or informal social punishments play much less of a role in subjects' decisions, allowing us to better isolate the effects of the program on potential changes in subjects' pro-social norms. Moving data collection to the laboratory may raise questions of external validity, but we argue that the trade-off is worth it, particularly in light of the established results using other measurement techniques mentioned above.
We implemented adaptations of well-established laboratory activities. Activities like these were used to measure social capital by Avdeenko and Gilligan (2015) , Karlan (2005) and Heinrich et al (2004) and in the studies in developing countries as reviewed in Cardenas and Carpenter (2008) . We conducted three activities to measure subjects' pro-social norms:
(1) willingness to share with the needy, (2) trust and trustworthiness and (3) willingness to 8 Voter turnout and participation in public works in the Democratic People's Republic of Korea are an extreme example but they illustrate the general problem. On the effect of authoritarian regimes on social capital see Putnam's (1993) contribute to a collective good, and two possible confounders (4) attitudes toward risk and (5) discount rates.
The activities are described in greater detail in the appendix. We measured subjects' willingness to share with the needy (i.e. altruism) with a simple alteration of the standard dictator game. Subjects were given 3,000 riels in 500 riel notes and asked to decide how much, if anything, of that amount to donate to an anonymous local needy family. We used the standard trust game (Berg et al. 1995) to measure trust and trustworthiness. Investors and trustees 9 were each given an endowment of 3,000 riels in 500 riel notes. We tripled the amount sent by the investor to the trustee. We used a dichotomous public goods game similar to the one described in Barrett (2005) . Our measures of the two possible confounders, risk and time preferences, are described in the appendix.
Total payouts from all five games were aggregated and made in one lump sum at the end of the session. The average payout was approximately 16,500 riels (a little over 4 USD), which is about one day's wage in the rural areas where we worked. Instructions to all the activities were given verbally according to a specific script in the local language (Khmer).
Illiteracy rates are very high in rural Siem Reap, and our subjects were very unfamiliar with the use of paper and pens, so we had subjects complete the game tasks for four of the five games under the supervision of a facilitator/record keeper. This is a common practice when conducting games in the field in developing countries with illiterate populations (Karlan 2005 , Henrich et al. 2004 . Such observation was not required for the public goods game. While we were concerned about Hawthorne effects, having the subjects play under supervision was the only way we could ensure that they understood the decisions they were making. Further the games were conducted in precisely the same way in the treated and control communities so, in order to affect our results, any Hawthorne effects would have had to be worse in the control communities despite the fact that only treated communities received coaching from the program on the importance of pro-sociality.
Laboratory activities are arguably a particularly effective way to uncover norms-a definitional component of social capital. As Hoffman, McCabe and Smith (1998, p. 350) compellingly assert "A one-shot game in a laboratory is part of a life-long sequence, not an isolated experience that calls for behavior that deviates sharply from one's reciprocity norm. Thus we should expect subjects to rely upon reciprocity norms in experimental settings [...] ."
Social networks are the other definitional component of social capital. Therefore, we also gathered network data from all of our laboratory subjects. We completed a matrix of relationships among our subjects for each of several different categories of social relationships. We developed this list of social relationships through extensive focus group discussions to ensure that we were asking subjects about the most important relationships in the villages. We instructed our enumerator to crosscheck each relationship with the other person in the reported relationship to make sure that both people agreed they were in such a relationship. For example, every person was asked whether he or she participated in a voluntary community activity such as repairing a school or a road. If a subject reported that she engaged in such an activity with another person in the group we checked with that other subject to insure that the information was accurate. We summarize the density of a person's network in each category with a dichotomous variable equal to one if the person reported two or more such links with another person in the group and zero otherwise. In other words, we estimate the likelihood of establishing new links due to the LEAP intervention. In an unreported robustness check, we also used the total number of links. The results and conclusions are virtually identical and available on request.
Finally we gathered data through a standard household survey. This survey provided our measures of income, savings, expenditures and so on. We also asked a few questions about civic participation and group membership that we use as measures of social capital. We use them in combination with the measures described above to complete the picture of the social context of the villages.
Randomization and survey sample
Before moving on to the results section, we briefly outline the randomization, sampling strategy, and empirical model. The LEAP team asked us to implement a rigorous randomized-control-trial in order to inform an eventual roll-out of this project in the rest of the province, as well as other poor provinces of Cambodia. The pilot was budgeted to run in all villages of seven communes out of a total of 50 communes. Hence the randomization of the LEAP was done at the "commune" level -the lowest administrative level above the village level. Unfortunately, we could not collect baseline data, that is, data before the rollout of the pilot, since we started collaborating with the LEAP team only shortly before the launch of the project. However using baseline data as covariates in the regression models would only influence standard errors (and increase efficiency) and not coefficient estimates
given that the program is orthogonal to the error term.
To evaluate a causal effect of the project, we randomly selected 7 communes to receive the LEAP pilot. All villages in the 7 treated pilot communes were treated and also surveyed.
In addition, we randomly sampled 18 villages at random from 18 randomly selected control communes. In each of the 36 villages (18 treated, 18 control), we aimed to survey 15 households. We used census lists with household names for each village. In principle, the sample should have a total of 540 households. However we have slightly more (548 households) because we gave the survey team a list of substitute households in case some
were no longer present in the village or absent. This happened in a few cases and some households acted as substitutes. Of these 548 some 85 are substitute households (42 control, 43 treated). In 4 cases, the survey team located "missing" households after substitutes had been enumerated, and so the team surveyed both substitute and original households. We checked that the likelihood of absent households was statistically unrelated to living in a LEAP village, which could influence our estimates. Fortunately, this is not the case. The final sample is thus composed of 548 households (272 control, 276 treated).
LEAP targeted poor households, those that were officially classified as IDPoor-1 and IDPoor-2. To explore effects across the poor and non-poor, we randomly sampled five households from each of the three official, poverty groups (IDPoor 1, IDPoor 2, Non-Poor).
Table A1 in the appendix shows that the samples of households in the treatment and control units are balanced: we cannot detect differences in pre-determined characteristics of individuals and households.
At the end of each household's enumeration the household survey team gave each household head or primary couple of the household an invitation to a laboratory session on a later day in that village. After the household survey had passed through the village, the second survey team organized these laboratory sessions in the village. 524 of the 548 households participated in these sessions for an attendance rate of 95.6%. We did not sample substitute households for the experimental sessions to stay consistent with the household survey sample. The likelihood of absent households is the same in treated and control villages, and the few missing households are therefore unlikely to have systematic impacts on our main results.
Empirical specification
We will present simple regression-based differences-in-means between treated and control villages. Furthermore, since LEAP targeted households that were officially classified as poor beforehand (IDPoor 1 and IDPoor 2), we also split the sample by poor and non-poor households to see how effective LEAP was in targeting the poor, explore possible spillovers across poverty groups, and gauge access to the program by the non-poor. In these models, all standard errors are clustered at the village level (36 villages) to account for arbitrary correlation of errors. In particular, this is to account for game-session-specific (i.e. village) error correlation and error correlation due to the fact that SHGs were created at the village level. Alternatively, we also clustered at the level of randomization, that is at the (administrative) commune level. Recall that all villages in a commune were treated.
Standard errors are very similar when clustered at the commune level (24 communes) and available on request.
Finally, we group all indicators and provide average, standardized effects in the final column of each table following Kling et al. (2004) and Clingingsmith et al. (2009) . This method reduces the danger of cherry-picking significant results that arise by chance. It provides us with an overall effect for each group of indicators.
Results
The effects of the program can be summarized as follows. The program generated significant effects on the behavior it most directly targeted: villagers' savings and their associations in SHGs. Both increased significantly in the treated communities. These effects were particularly profound among the poorest members of those villages as was the intention of the program. Indeed the program had no significant impact on the savings on the non-poor in treated communities. There is also some evidence of enhanced livelihoods:
Respondents in treated communities reported significantly greater production of and income from meat and fish. There were no impacts on other sorts of production or income though.
There was no evidence for broader social impacts of the program however. Looking across six sets of indicators of social capital (behavior in the laboratory, a survey of economic networks, a survey of social networks, retrospective self-reported group membership and retrospective self-reported community voluntary activity) the program produced significant increases in only one of these areas-retrospectively self-reported group membership.
Savings outcomes
The effects of the program on savings outcomes and membership in savings groups are exhibited in Tables 1 and 2. Table 1 reports the effect of the program on log savings for the full sample and the sample split into the poor (IDPoor 1 and 2) and non-poor. The results show that the log of savings among the poor in treated communities was about 3.27
larger. This means that ID-poor respondents in treated communities had savings of about 30,320 riels more than those in control areas. This amounts to roughly 7.6 USD and corresponds to 1.2 times the savings of poor people in control communities. Put differently, this is 30% of the overall sample standard deviation in savings of the IDPoor. Furthermore, these savings were almost entirely concentrated in SHGs as shown in the second column of Table 1 . The estimated increment in savings is virtually identical for both savings in general and savings in SHGs. The effect of the program on the log savings of the non-poor was small (only a third of that of the poor) and insignificant. Indeed, in the treated communities the poor were actually outsaving the non-poor.
While the effects on savings among the poor were clear the program had no discernible effect on borrowing behavior of either poor or the non-poor, as shown in columns 4 and 5
of Table 1 . These columns report estimates of a linear probability model to ease the interpretation of coefficients. 10 The probability that a respondent applied for or received a loan in 2012 was no different in the treated and control communities regardless of the respondent's IDPoor status. The final column presents the standardized mean effect across the specification in the first five columns of Table 1 . The estimates indicate that the program caused an increase of 0.21 standard deviation increase in our measures of savings and borrowing for the full sample and an increase of one-third of a standard deviation for poor respondents. The mean standardized effect of the program on non-poor is substantively and statistically zero. Table 2 presents estimates of the impact of the program on subjects' participation in savings groups. We asked subjects whether they were members of both SHGs and other sorts of savings groups such as rotating credit associations (called tontines in Cambodia), which are reportedly common in the region we worked. 11 Furthermore, several NGOs were sponsoring SHGs in the region so LEAP was not the only route through which a villager could enter a self-help group. As shown in We asked our networks enumerator to draw the distinction between participation in an SHG, like those provided by LEAP and a stand-alone savings group such as a tontine. We observed during field implementation that both our enumerator and the respondents seemed to be confused by this distinction despite our repeated explanations and so we are not confident that the links in these groups were recorded properly. This may explain the large increase in non-SHG savings group participation in LEAP communities since subjects may have been conflating their participation in an SHG with participation in a traditional savings group. This misunderstanding in implementation is unfortunate because we had hoped to assess the extent to which LEAP caused a substitution out of more traditional saving arrangements like tontines, a question we can now not confidently answer.
Regardless both effects are substantively large and highly significant statistically suggesting that LEAP had a large effect on SHG membership and in participation in savings group schemes either through LEAP SHGs or some other group. Interestingly LEAP villages even saw a significant increase in SHG membership among the non-poor even though the program was targeted to the poor and LEAP SHGs were made up overwhelmingly of poor members. As shown in column 3 the standardized mean effects of these two indicators are substantial and highly significant statistically. In the full sample the program caused an estimated increase of 0.74 standard deviations in financial network linkages. Among the poor the effects are very large-over one standard deviation increase.
Non-poor saw an estimated 0.46 standard deviation in financial network linkages.
Livelihood and household expenditure outcomes
Tables 3 through 5 exhibit our results of the impact of LEAP on livelihood and household expenditure outcomes. The first and second columns of Table 3 show that meat and fish production increased substantially and statistically significantly as did sales of meat and fish. This increase in incomes from meat and fish sales is consistent with the observation above that 45 of the 52 producers groups created by LEAP SHGs involved raising livestock (38 chicken-raising and 7 pig-raising groups).
Several factors raise questions about the veracity of this estimated increase, however. First, the non-poor, who were not targeted by the program, enjoyed large (indeed the largest) increases in sales of meat and fish. Second, increases in meat and fish production were not matched by program-attributable increases in livestock holdings or livestock accumulation:
As shown in columns 2 and 3 of Table 4 average treatment effects in these categories were quite small and not at all statistically significant. Finally, the improvement meat and fish production was not corroborated by an increase in producer-group membership in LEAP communities. If the large increases in meat and fish production were due to poultry and pig raising producer groups, we would expect some increase in producer membership in LEAP communitie, but as shown in column 2 of Table 9 we observe none, suggesting that the 52 producers groups (of which 45 were livestock producers groups) were small or not very active. In sum, although the causal path between LEAP and increased meat sales is clear (LEAP created 45 meat producing groups) the large increase in sales by the non-poor, the absence of any evidence of livestock accumulation and the absence of a significant rise in membership in producers groups raises questions about the validity of the large increases in sales of meat and fish and whether those increases are due to the program.
The effects of LEAP on two other income categories are reported in columns 3 and 4 of Table 3 . They show that LEAP did not cause any increases in crop production or off-farm incomes. To some extent this null finding is not surprising given the small number of producer groups created for these activities. The overall effect of LEAP on incomes, given by the standardized mean effect in column 5 of Table 3 , shows that due to the large increases in meat and fish production LEAP did have a modest overall mean impact on incomes of about 13 percent of a standard deviation across all of the income categories reported. For example the average treatment effect of the program on total assets in log, shown in the first column of Table 4 , is tiny and not remotely significant statistically. The average effect of the program across all of the categories, shown in column 4, is similarly diminutive at eight percent of a standard deviation, and not at all significant statistically.
The coefficients throughout this table are very close to zero, especially when compared to the average assets holding represented by the constant term. We stress, therefore, that the estimated lack of an effect on asset accumulation cannot be attributed to low-powered tests, but to very small differences between treated and control communities. Table 5 shows that the program had no significant impacts on household expenditures, at least in the hypothesized direction. Indeed, the second column of Table 5 indicates that households in LEAP communities suffered a reduction in miscellaneous expenditures. We think it is best to chalk that result up to random error. The main point of Table 5 is illustrated by the standardized mean effect presented in column 6: LEAP produced no increase in expenditures in the villages where it operated.
Social capital outcomes
We turn now to another downstream effect that programmers were interested in achieving:
greater social capital among and civic engagement by the poor participants in LEAP. We bring three pieces of evidence to bear on this question: the villagers' actions in the laboratory behavioral activities (our measure of pro-social norms), the networks survey described above and self-reports of pro-social action in villagers' responses to a retrospective survey.
The results clearly indicate that the program had no effect on subjects' pro-social behavior in the laboratory nor did it have any overall effect on network linkages among villagers beyond the creation of the SHGs themselves. There was some mixed evidence from the retrospective survey that the program caused greater participation in some community groups (other than the obvious case of the SHG itself) especially in rice seed banks and no evidence from the retrospective survey that members of LEAP communities engaged in more community voluntary action.
We first present the effects of the program on behavioral measures of pro-social norms from the lab. We then turn to measures of the effect of LEAP on density of social linkages using our crosschecked measures of social networks. We close with a discussion of the results from the self-reported behavior in the retrospective survey.
Behavioral measures from the lab
The effects of the program on behavior in the lab are presented in Table 6 . The first two columns of Table 6 report results for possible confounding factors: risk and time preferences. We were concerned that people may behave differently in the lab not due to norms of trust, trustworthiness or a sense of public duty but instead due to different risk or time preferences. 12 The lab activities used to develop these measures are described in greater detail in the appendix. The risk activity produced a five-point scale ranging from one (least risk acceptant) to five (most risk acceptant). The discount rate activity produced a six-point scale ranging from one (most patient) to six (most impatient). Since these specifications merely perform confound checks we will not dwell on a discussion of them here. The OLS estimates on these measures indicate that there is no reason for concern about possible confounding. There is no difference between the risk or time preferences of the subjects in treated and control communities. Estimates using our five-point scale of risk preferences shown in column 1. The second column of Table 6 exhibits the linear estimate of the effect of LEAP on our six-point scale of patience (time preferences).
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Column 3 presents the estimated effect of the program on altruism, measured by the amount donated by the subject to the needy family. Again, the results indicate that there is no difference between the treated and control communities. In the full sample subjects from the control community donated about 742 riels, a little less than one-fourth of the endowment. Subjects from treated communities contributed slightly more (about 50 riels or six percent more), but this increment is not statistically significant. The amount donated does exhibit some income effects. Non-poor subjects gave over 100 riels more to the needy family than did poor subjects. In neither subsample did members of the treatment community give significantly more than subjects from control communities.
12 Schechter (2007) provides an example where risk-acceptant subjects played as if they were more trusting. 13 We obtained similar results with discrete choice models. We also created binary variables splitting risk taking and patience at the sample mean, and no differences due to treatment emerge. All results are available on request.
Column 4 presents linear probability estimates of the effect of LEAP on contributions in the dichotomous public good activity. Around 64 to 65 percent of subjects contributed to the public good. There was little variation in the behavior of the poor and non-poor subjects in this case. More importantly there was no significant difference between subjects from treated and control communities, neither in the full sample nor in sub-categories of poverty.
Roughly five to six percent more subjects contributed in the LEAP villages than did subjects in the control village, but this increment was not statistically significant across samples.
Estimates from the trust activity are presented in columns 5 and 6. Column 5 shows the effect of the program on trust-the amount sent by the "investor" in the activity. Column 6 shows the impact of the program on trustworthiness-the amount returned by the trustee as a percentage of the total amount available to the trustee. The total amount available to the trustee is his or her initial endowment of 3,000 riels plus triple the amount the "investor"
gave him or her. The number of "investors" and "trustees" is unequal because on a few occasions an odd number of subjects arrived for the games due to attrition. Rather than turning away sure-to-be disappointed subjects, we randomly matched two trustees to one investor in those sessions. In such a case the trustees received the payoff consistent with his or her actions and the relevant investors received the payoff decided by the first trustee with whom they were randomly paired.
Focusing first on column 5, there is no significant difference in trust between subjects in treated and control villages in the full sample or in either of the subsamples (poor and nonpoor). Subjects did send more in the treated villages than in the control villages, but the difference was never statistically significant. There may be a problem with low-powered tests in this particular case, since poor subjects in treated villages sent about fifteen percent more than did poor subject in control villages. This behavior was highly variable however; the standard error was considerably larger than the coefficient so the estimated effect was not at all close to statistical significance. Still the sample size of only 165 raises concerns about low power in this case.
Before turning to the results on trustworthiness in column 6, it is worth mentioning two interesting features of the results in column 5. First, there are stark differences in the behavior of the poor and non-poor in the amount sent in the first round of the trust game.
Non-poor subjects sent roughly 809 riels or a little over one-quarter of their endowment.
Poor subjects sent only 524 riels or a little over one-sixth of their endowment. Thus nonpoor subjects sent over 50 percent more, on average, than did poor subjects. It is not clear, if this difference between poor and non-poor is due to greater trust by the non-poor subjects or a greater sense of altruism. The amount sent in the first round of the trust game may be confounded by altruism-the "investor" may be motivated at least in part by a desire to send a gift to his or her trustee. The fact that non-poor sent more in the altruism game (as shown in column 3) suggests that greater altruism may have played a role in this difference.
Indeed, our altruism measure is highly correlated in a regression model with trust and trustworthiness. 14 Of course including or excluding altruism in these models leaves the effect size and standard errors associated with the LEAP program unchanged.
A second interesting feature of the trust models in column 5 is that the amount sent by the investor is quite low compared to standard results in the trust-game literature. Johnson and Mislin (2011) provide a meta-analysis of over 200 trust-game studies that were conducted over dozens of countries. They found that on average subjects in the "investor" role sent about half of their endowment. The subjects in this study sent only about 20 percent of the endowment on average. Even the non-poor subjects sent only a little over one-fourth of their endowment. Thus at least according to these results the subjects in our study appear to be considerably less trusting than subjects in previous trust-game studies conducted around the world. In principle, then, there is room for LEAP to improve levels of trust.
Turning to the effects of the program on trustworthiness in column 6, again the program did not produce significant increases in trustworthy behavior in the full sample or either of the two subsamples. In this case there is little concern over low-powered tests, because the estimated treatment effect is very small. 15 Indeed for the IDPoor sample (the portion of the population that was targeted by the program) the estimated effect is zero to two decimal places. In the full sample the estimate indicates that those in the treated communities returned about one percentage point more, a small increment given the average amount returned, and an estimate that is only half the size of its standard error. There are no significant differences between poor and non-poor according to this measure of trustworthiness. Both groups returned about 14 to 15 percent of their total pot to the investor. Consistent with the remarkably low level of trust exhibited by our subjects compared to previous studies (mentioned above), the results in column 6 indicate low levels of trustworthiness compared to findings in previous trust-game studies. Subjects returned only about 15 percent of the total amount available to them. In their meta-analysis Johnson and Mislin (2011) found that subjects returned about one-third of the total amount available to them on average. Thus subjects in this experiment returned only about half of what has been observed on average in the past. This lack of trustworthiness can help explain the similarly low levels sent in the first round of the trust game. It appears that the communities in which we worked possessed relatively weak norms of trustworthiness, which in turn support relatively low levels of trust at least as measured in our games. If these norms, uncovered in the lab, mirror the norms practiced in the community at large, they point to an important impediment to economic development in Siem Reap.
We also detect no overall effect of LEAP on the behavioral measures of social capital when we account for their co-variance in the final column of Table 6 . Here we present the inverse-covariance weighted average treatment effect of the program on all of the laboratory measures (Kling et al. 2004; Clingingsmith et al. 2009 ). Not surprisingly, given that none of the measures showed any significant effect of the program, the estimate of the average effect is very small. The largest effect, which was among the poor subjects, is only about eight percent of a standard error and not at all statistically significant.
Our laboratory-based measure of the social capital impact of LEAP could not be clearerthere was none at the community level. True, there were some issues with low-powered tests in one or two of the measures, especially the trust measure among poor subjects, but the average effect across all four measures of pro-social preferences points to an unmistakable conclusion: the program had no effect on these measures. Before closing we should mention that we estimated the impact of the program just on SHG members using the treatment as an instrument. Of course, these specifications require the stark assumption that the treatment only works through SHG membership. These results are available in the appendix in Table A2 . In any case, the instrumental-variables estimated effects of the program on SHG members were considerably larger than on the community as a whole.
Estimates of altruism, propensity to contribute to public goods and trust were about onethird larger and estimates of trustworthiness were about one-fifth larger for SHG members than for non-members. Unfortunately these estimates were highly imprecise so these effects were not statistically significant.
Network effects
We now turn to the effects of the program on social capital as measured by our network survey. We are interested in whether the program caused greater network density. Did the increased participation in SHGs lead to a greater participation in other sorts of social relationship as well? Our measure of connectedness of members of the community is dichotomous, equal to one if a subject reports a given relationship with two or more other subjects from the experimental session. 16 We think this measure best captures the type of social transformation that LEAP was attempting to achieve. Our measure characterizes a society as having more social capital when a large number of villagers are connected by social links even if just by a few links in contrast to measures in which a society would be characterized as well endowed with social capital when a small number of villagers possessed a large number of links. We do not think the latter interpretation of network structure is in keeping with LEAP's broad-based pro-poor agenda.
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We first present the results for economic networks in Table 7 . We questioned the subjects about several types of economic relationship. The first is "exchanging hands," which is a direct translation of the Khmer expression for voluntary labor exchange in which one farmer works on another farmer's land in exchange for an explicit agreement that the second farmer will work on the first farmer's land at a later date. This is as much a favor exchange relationship as an economic one. Although given the importance of agriculture to the region, we include it here as a fundamental economic relationship. We also include other basic economic relationships: Do the subjects buy and sell from each other? Does another subject employ the subject? Do the subjects work together at the same farm or plant?
In most cases the program had no significant effect on economic networks. The one exception is the exchange-hands relationship. There is fairly strong evidence, significant at the five percent level, that more subjects from treated communities were related in this way than were subjects from control communities. About 72 percent of respondents from treated communities possess these links with more than one other subject from their village, whereas this was true of only about 48 percent of respondents from control villages. This was the only economic relationship where the program had an impact. The causal effect of the program on the other economic networks was nil. The point estimate of the effect of the program on buying and selling is actually negative, although not significant. The estimates of the effect of the program on the other two types of relationships (employee and co-workers) are substantively very close to zero and not statistically significant. Thus despite the significant effect of the program on exchange-hands relationships, the standardized average effect across all four of these types of relationships, shown in column 5, is small and insignificant. 17 Results are qualitatively similar when we use the total amount of links rather than the binary indicator. Also count data and discrete choice models do not lead to different insights. All results are available on request. each other after the death of a loved-one. There is some evidence, significant at the fivepercent level, that more members of our treated community were linked in such groups.
The groups appear to have been quite rare in the control communities, with only about two percent of our subjects reporting two or more links in such groups. By contrast some 20 percent of the subjects in the treated communities had two or more links in a funeral group with other subjects. The effect is not significant for the non-poor members, however, given that the coefficient is of the same magnitude, that lack of significance is likely due to the smaller sample size in that category. Among the poor the percentage of subjects that had two or more links was higher by 18 points (larger by a factor of ten compared to the treated communities).
The second column of Table 8 presents the effect of the program on connectedness through religious organizations. In this part of Siem Reap, this would have consisted of attending services at the same Buddhist temple. Although the point estimate is rather largesuggesting that about twice as many subjects in control communities had two or more links through religious activities than did subjects in control communities-the effects is highly variable and the associated standard error is large. As such there was no significant difference between the treated and control communities, despite the relatively large point estimate. Thus we may have concerns about low-powered tests in this particular case.
The third column of Table 8 presents the estimated effect of the program on socialization among subjects (sharing a meal or tea, playing cards and so on). In general the communities were quite well networked in this regard. Over sixty percent of our subjects reported engaging in these activities with two or more other subjects. There is quite clearly no effect of the program, however, and in this case we cannot attribute the null results to lowpowered tests. The difference in means between treated and untreated communities is very close to zero, especially when compared to the average level in control communities of over 60 percent.
We also asked subjects if they participated with other subjects in volunteer projects to improve a school, road or other public works. According to the estimates in column 4 about 40 percent of our subject engaged in these activities with two or more other subjects. The point estimate for non-poor was a bit higher than for poor subjects (45 percent compared to 37 percent). The estimated effect of the program on the density of this type of network was very close to zero, both in the full sample in in each of the sub-samples.
Columns 5 through 7 present estimates of the effect of the program on networks of favorexchange relationships. We asked about three such relationships: babysitting services, offering advice and borrowing household items. In all cases we specified that these activities were undertaken without payment in return. These types of favors are quite common among our subject pool. About 40 percent of subjects received babysitting services from two other subjects, about 50 percent sought advice from at least two other subjects and about 60 percent borrowed household items from at least two other subjects.
In none of these cases did the program lead to an increase in the percentage of subjects who were linked in this way. In all cases the increase in the percentage of people who had two or more of these links was very close to zero or negative.
The standardized average effect across all seven of these measures is presented in column 8. Since the only measure that produced a significant effect was membership in funeral societies it is not surprising that there is no significant average effect of the program across all seven of these networks measures. Feigenbaum et. al. (2012 Feigenbaum et. al. ( , 2013 found that social links in microcredit groups spilled over into other sorts of social relationships especially friendships among microcredit group members. We found that the effect of LEAP on joint membership in SHGs is very strong, but that it did not translate into a community-wide increase in other social links. There is no inherent contradiction between these two sets of results since Feigenbaum et. al. (2012 since Feigenbaum et. al. ( , 2013 examined only microcredit group members and we studied the entire community.
Self-reported activity in retrospective surveys
Finally, we turn to the effects of the program in increasing social capital using self-reported retrospective survey measures. Table 9 reports linear probability model estimates of respondents' answers to yes-or-no questions about whether they belonged to the specified groups. As expected the program had a large impact on SHG membership. SHG membership was about 30 percentage points higher for poor respondents and 21 points higher for non-poor respondents in LEAP communities. Both results are statistically significant.
Membership in producers groups, shown in column 2, was no different in program and control communities, which is perplexing given the large increase in incomes from meat and fish sales reported in the incomes survey and the program's reported creation of 52 producer groups. These figures raise questions as to whether the increases in meat and fish sales were due to LEAP-sponsored producer groups or some other factor. Membership in rice seed bank groups and irrigation groups, two groups we did not ask about in our networks survey, appear to be substantially greater in LEAP communities than in control communities, although the former only showed significant increases for poor respondents and the latter only for non-poor respondents. Interestingly funeral group membership is no different between LEAP and control communities even though this was the one and only type of social group in our networks survey that exhibited significantly positive results.
There was no difference between program and control communities in respondent's participation in women's groups-a bit of a disappointment given the focus of the SHG model on women. There were significantly more youth group members in program communities, although these extra members clearly came from the non-poor who were not targeted by the LEAP program. The average effect of the program on group membership shown in column 8 is a moderate 36 percent of a standard deviation and highly significant. This significant overall effect is due almost entirely to the greater participation in SHGs and rice seed banks in LEAP communities.
We present our final piece of evidence on the effects of LEAP on social capital and prosocial action in Table 10 . The first column of Table 10 The remaining columns of Table 10 present linear probability estimates of respondents'
answers to yes-or-no questions about whether they participated in the voluntary activities listed. The estimated differences between the program and the control communities were very close to zero (and in some cases negative) and statistically insignificant.
In summary, other than the increase in the number of village meetings attended, there was no difference in the voluntary community action of LEAP-community and controlcommunity members as reported by respondents in a retrospective survey. The standardized average effect across these four measures shown in column 5 of Table 10 captures this lack of difference between treated and control communities. The average effect is small and insignificant suggesting that there was no significant difference between program and control communities in the voluntary actions of their members.
Conclusion
LEAP delivered more than feared and less than hoped. The program clearly had a positive effect on the poor's savings behavior, dramatically increased associations among the poor via SHGs and may have produced substantial improvements in the poor's meat production and income derived from it (although the evidence on this latter impact was somewhat contradictory). These positive effects have materialized after a one-year intensive pilot program rather than a three-year intervention as was originally planned. Hopes for broader social transformation, raised by Feigenbaum et al. (2013) , however were unfortunately not corroborated in this particular study. There are several potential reasons for these different results. Clearly, country and program context differ. Their focus on microfinance group members in contrast to our search for community-wide effects among both members and non-members of SHGs probably played a role as well. In addition, we adopted a different measurement strategy that may also contribute to these different results. We chose to use lab-in-the-field activities to measure social capital and pro-social attitudes in addition to network surveys and other self-reported measures.
These negative findings on the broader social capital impacts of the program should be no reason for discouragement. The program's improvements to the poor's savings behavior and association through SHGs are important achievements in themselves. If we include the possible increase in incomes though meat production as a result of the SHGs producers groups, the case for these programs is even stronger. Finally, we must mention that we conducted this study less than three years after the pilot program's launch. Given more time, the increased association among the poor in SHGs may produce the hoped-for community-wide gain in social capital.
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Appendix Game Descriptions
Altruism: We measured subjects' altruism by their willingness to share with the needy with a simple alteration of the standard dictator game. Subjects were given 3000 riels in 500 riel notes. They were asked to decide how much, if anything, of that amount to donate to a local needy family. The subjects were not told the name of the needy family to protect the family's privacy and avoid any differences between subjects in their affinity with the needy family. Each subject was called individually to the games area. The six half-pound coins were set side by side on sheet of paper with a line drawn across the middle. The subjects were instructed to push the amount they wished to donate to the needy family across the line on the paper and they were told that any remaining amount would be added to the lump sum that they received at the end of the session.
Trust and Trustworthiness:
We used the standard trust game (Berg et. al. 1995) to measure trust and trustworthiness. The game was conducted in two rounds. In the first round all subjects were called, one by one, to the private game area. They drew a number from a bag. That number determined whether they were a sender or a receiver and senders and receivers were anonymously paired according to the number they drew. In actual game play in the field we used the neutral terms "Player 1" and "Player 2" for sender and receiver respectively. Senders did not know the identity of their receiver and vice versa. Both senders and receivers were given an initial endowment of 3000 riels in 500 riel notes. Receivers had no decision to make in the first round. Senders were asked how many riels (in 500 riel increments) they wanted to send to their receiver, knowing that we would triple that amount and that in the second round their receiver would decide how much to return to their sender. The 500-riel notes coins were placed side by side on a sheet of paper with a line through the middle. Senders indicated their choice by pushing the number of notes they wanted to send to the receiver over a line on the sheet of paper. We then tripled that amount and added the receiver's endowment of 3000 riels to show the sender exactly how much money the receiver would have in front of her when she made the decision about how much to return. Once all players had been called to the game area, round one ended and we began round two by calling each player back one by one. Senders had no decision to make in the second round but they were reminded of the decision that they made in round one. Receivers were shown their pot (triple what the sender had sent plus their initial endowment of 3000 riels) in 500-riel notes placed side by side on the game sheet. Receivers indicated the amount they wished to return to the sender by pushing that number of notes over the line on the sheet of paper.
Public Goods: We used a dichotomous public goods game similar to the one described in Barrett (2005) . This game did not require supervision of the subjects to play. Each subject was given two folded cards. One of the cards had an X written inside the fold and the other card was blank inside the fold. Play proceeded in two rounds. In the first round subjects were asked to turn in one of their cards. For each X card that was turned in every person in the group received 500 riels regardless of whether they turned in their X card or not. In the second round we asked the subjects to turn in their remaining card. If a subject turned in an X card in the second round that subject (and only that subject) was given an additional 2000 riels on top of the amount determined by the number of X cards turned in in the first round. If the subject turned in the blank card in the second round that subject was given no extra money, only the 500 riels per X card turned in in the first round.
We also measured two possible confounders to our measures of pro-social preferences:
Risk: It is possible that persons with greater risk tolerance may exhibit behavior that mimics trust but is actually a greater willingness to gamble on the cooperative behavior of the other player. To control for this potential confounder we measured our subjects' attitudes toward risk. Subjects were asked to choose one from among five lotteries each with two possible outcomes. The lotteries were decided by a coin flip performed by the subject. The expected value of all of the lotteries was 2000 riels but the lotteries contained increasing levels of risk. The first lottery contained no risk, with subjects receiving 2000 riels regardless of the result of the draw so the expected payoff had a variance of zero. In the riskiest lottery subjects would receive zero riels if they lost and 4000 pounds if they won, for a variance in the expected payoff of 16,000 riels. As a result, this game offered a five-point scale of willingness to gamble for a higher payoff. Risk-averse people should choose lottery 1 and increasingly risk acceptant people should choose increasingly higher numbered lotteries. The lotteries have the same expected value, so risk neutral people will be indifferent between the five lotteries. Risk neutrality requires a very specific parameterization of the subject's utility function so we considered it unlikely that there were any precisely risk-neutral people in our sample and as such were not concerned about this ambiguity for those specific types of risk preferences.
Discount Rate: We measured discount rates by offering the subjects a choice of receiving an amount on the day of the games or to opt for a larger amount to be disbursed in one week. We presented each subject with six different situations. The first situation gave the subject an option of receiving 2000 riels on the day of the games or 2500 riels in a week. In each subsequent situation (2 through 6) we raised the amount that the subject would receive in a week by 500 riels always keeping the amount received on the game day at 2000 riels. Subjects were asked to specify their preference in each of the six possible situations. Once the subject specified his or her preference in each situation the subject rolled a die to determine which payoff they would receive. In this way we constructed a seven-point scale of subjects' discount rates (or patience) ranging from zero (the subject chose to receive 2000 riels on the game day in all six cases) to six (the subject chose to receive the higher amount in a week in all six cases). Note: Columns 1-7 report OLS estimates with village-clustered standard errors. Column 8 reports the standardized average effect, as described in Kling et. al. (2004) and Clingingsmith et. al. (2009) , across the measures in columns 1-7 * = significant at the five percent level, **=significant at the one-percent level 
